Single-crystal X-ray study T = 93 K Mean (C-C) = 0.003 Å Disorder in solvent or counterion R factor = 0.063 wR factor = 0.201 Data-to-parameter ratio = 10.9
n-Propyl gallate (PG) is a charge-control agent used for toners in electrophotography, and shows pseudo-polymorphism. In the asymmetric unit of the title compound, 3 C 10 H 12 O 5 Á0.5CHCl 3 , there are three PG molecules and a half-molecule of chloroform, the solvent molecule being disordered over an inversion centre. There are intra-and intermolecular O-HÁ Á ÁO hydrogen bonds, forming a twodimensional hydrogen-bond network in the (421) plane.
Comment
PG is widely used as a charge-control agent (CCA) of the negative type for toners in electrophotograpy, as well as the colour former of leuco dyes, where the acidic nature of PG, due to the phenolic OH group, plays an important role (Suganami et al., 2002) . At first sight, the acidity of PG appears to be three times stronger than that of phenol because there are three hydroxyl groups in PG. However, it is often pointed out that the effective acidity appears considerably less in the solid state (Mizuguchi et al., 2004) . For this reason, the structure analysis of PG has been undertaken in order to gain more insight into its acidic nature from the standpoint of the crystal structure. The structure of PG dihydrate has already been investigated by Okabe & Kyoyama (2002) from a biological viewpoint. There are intra-and intermolecular O-HÁ Á ÁO hydrogen bonds, forming a sheet-like hydrogen-bond network. Recently, we have isolated three kinds of solvated PG crystals, namely the title compound, (I), 3PGÁ0.5chloroform, compound (II), 3PGÁ0.5dichloromethane, and compound (III), 2PGÁacetonitrile. In the present paper, the structure of (I) is reported. The structures of (II) and (III) will be reported in sequence, following this paper. Compounds (I) and (II) are isostructural. Fig. 1 shows an ORTEP plot (Burnett & Johnson, 1996) of (I). There are three independent PG molecules and a half solvent molecule in the asymmetric unit. All OH groups in all molecules are bent in the same direction as the alkyl chain. In constrast, the bending direction of the OH groups in PG dihydrate is opposite to that of the alkyl chain (Okabe & Kyoyama, 2002) .
There are two O-HÁ Á ÁO intramolecular hydrogen bonds in each molecule, between one OH group and the O atom of another (Table 2) , e.g. O13-H13OÁ Á ÁO12 and O12-H12OÁ Á ÁO11. There are also intermolecular O-HÁ Á ÁO hydrogen bonds, as shown in Fig. 2 . The pairs of symmetryrelated molecules, as grouped by each brace, are dimerized in order to cancel the dipole moment of each molecule. On the other hand, if we draw six molecules surrounding the solvent molecule, this gives an interesting picture, as illustrated in Fig. 3 , showing that the hydrophobic alkyl chains face the hydrophobic solvent molecule. All molecules are entirely planar (excluding alkyl H atoms), and they form a sheet-like layered structure in the (421) plane, as found in PG dihydrate.
It should also be mentioned that short intermolecular HÁ Á ÁH contacts of less than 2.4 Å are found, as shown in Fig. 2 , between atoms H12 and H12* [2.08 Å ; symmetry codes (x, y, z) and (Àx, Ày, 2 À z), respectively], H22 and H22* [2.10 Å ; symmetry codes (1 À x, 1 À y, 1 À z) and (1 + x, y, z), respectively], and H2 and H2* [2.15 Å ; symmetry codes (Àx, 1 À y, 1 À z) and (x, 1 + y, z), respectively]. This results from two intermolecular O-HÁ Á ÁO hydrogen bonds which exist on each side of the HÁ Á ÁH contact.
As evident from Fig. 2 , the acid strength of the phenolic OH groups in PG appears considerably weakened due to the formation of intra-and intermolelcular O-HÁ Á ÁO hydrogen bonds. This explains why the acidity of PG is relatively weak in the solid state, especially when used in toners.
Experimental
PG was purchased from Kanto Chemicals Ltd. and used without further purification. Single crystals of (I) were grown from a chloroform solution by slow evaporation. After a week, a number of colourless transparent crystals were obtained in the form of blocks. The asymmetric unit of (I), showing 30% probability displacement ellipsoids. The solvent molecule is disordered around an inversion centre (occupancy 50%).
Figure 2
The six molecules involved in the intra-and intermolecular O-HÁ Á ÁO hydrogen bonds. The hydrogen bonds are designated by dotted lines.
Table 2
Hydrogen-bonding geometry (Å , ). 
H atoms attached to O atoms were found in difference density maps and fixed during the least-squares refinement, with U iso (H) = 1.2U eq (O). All other H atoms were positioned geometrically and included in a riding-model approximation, with C-H = 0.95 Å , and with U iso (H) = 1.2U eq (C). The chloroform molecule is disordered over two possible sites around an inversion centre, each with occupancy 0.5.
Data collection: PROCESS-AUTO (Rigaku, 1998) ; cell refinement: PROCESS-AUTO; data reduction: TEXSAN (Molecular Structure Corporation, 2001); program(s) used to solve structure: SHELXS86 (Sheldrick, 1985) ; program(s) used to refine structure: TEXSAN; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: Crystal-Structure (Rigaku/MSC, 2005) .
Figure 3
The six molecules which surround a disordered chloroform molecule. H atoms bonded to C atoms have been omitted for clarity.
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Special details
Refinement. Refinement using reflections with F 2 > 2.0 σ(F 2 ). The weighted R-factor(wR), goodness of fit (S) and Rfactor (gt) are based on F, with F set to zero for negative F. The threshold expression of F 2 > 2.0 σ(F 2 ) is used only for calculating R-factor (gt).
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x 0.0156 (7) 0.0200 (8) 0.0306 (9) 0.0020 (6) 0.0004 (7) −0.0038 (7) O2 0.0159 (7) 0.0189 (8) 0.0343 (10) 0.0006 (6) −0.0020 (7) −0.0051 (7) O3 0.0171 (8) 0.0186 (9) 0.0378 (10) −0.0037 (6) 0.0013 (7) −0.0029 (8) O4
0.0203 (8) 0.0226 (9) 0.0345 (10) −0.0031 (7) 0.0040 (7) −0.0065 (8) O5
0.0202 (8) 0.0187 (8) 0.0290 (9) 0.0011 (6) −0.0013 (7) −0.0067 (7) supporting information sup-4 Acta Cryst. (2005) . E61, o2587-o2589 O6 0.0180 (8) 0.0182 (9) 0.0376 (10) 0.0018 (6) −0.0010 (7) −0.0032 (8) O7 0.0171 (7) 0.0200 (9) 0.0314 (9) 0.0006 (6) 0.0005 (7) −0.0039 (7) O8 0.0203 (8) 0.0202 (9) 0.0381 (10) 0.0040 (7) −0.0015 (7) −0.0067 (8) O9 0.0195 (8) 0.0245 (9) 0.0331 (9) 0.0029 (7) −0.0008 (7) −0.0084 (8) O10 0.0179 (8) 0.0216 (9) 0.0279 (9) −0.0009 (6) 0.0003 (6) −0.0072 (7) O11 0.0170 (7) 0.0172 (8) 0.0305 (9) −0.0023 (6) 0.0021 (6) −0.0036 (7) O12 0.0182 (8) 0.0194 (9) 0.0371 (10) 0.0031 (6) 0.0008 (7) −0.0059 (8) O13 0.0209 (8) 0.0179 (9) 0.0465 (11) 0.0006 (7) 0.0042 (8) −0.0040 (8) O14 0.0228 (8) 0.0162 (9) 0.0388 (10) 0.0008 (7) 0.0017 (7) −0.0037 (8) O15 0.0159 (8) 0.0192 (8) 0.0290 (9) 0.0019 (6) 0.0007 (6) −0.0056 (7) C1 0.0201 (11) 0.0223 (12) 0.0220 (11) 0.0023 (9) −0.0032 (9) −0.0109 (10) C2 0.0178 (10) 0.0205 (12) 0.0234 (12) −0.0010 (9) −0.0019 (9) −0.0062 (10) C3 0.0193 (11) 0.0212 (12) 0.0222 (11) 0.0019 (9) −0.0031 (9) −0.0084 (10) C4 0.0212 (11) 0.0157 (11) 0.0210 (12) 0.0004 (9) −0.0038 (9) −0.0046 (10) C5 0.0161 (10) 0.0232 (12) 0.0232 (12) −0.0016 (9) −0.0002 (9) −0.0086 (11) C6 0.0185 (10) 0.0216 (12) 0.0252 (12) 0.0042 (9) −0.0038 (9) −0.0103 (10) C7 0.0213 (11) 0.0220 (12) 0.0223 (12) 0.0017 (10) −0.0031 (10) −0.0088 (11) C8 0.0250 (12) 0.0168 (12) 0.0273 (13) −0.0022 (9) −0.0026 (10) −0.0048 (10) C9 0.0267 (12) 0.0225 (12) 0.0279 (13) 0.0013 (10) −0.0043 (10) −0.0081 (11) C10 0.0408 (15) 0.0243 (14) 0.0406 (16) 0.0056 (12) −0.0091 (12) −0.0099 (13) C11 0.0201 (11) 0.0201 (12) 0.0228 (12) 0.0013 (9) −0.0044 (9) −0.0081 (10) C12 0.0177 (10) 0.0215 (12) 0.0261 (12) 0.0060 (9) −0.0050 (9) −0.0095 (10) C13 0.0207 (11) 0.0184 (12) 0.0230 (12) −0.0003 (9) −0.0034 (9) −0.0056 (10) C14 0.0177 (11) 0.0219 (12) 0.0200 (12) −0.0006 (9) 0.0002 (9) −0.0077 (10) C15 0.0197 (10) 0.0196 (12) 0.0223 (12) 0.0015 (9) −0.0017 (9) −0.0071 (10) C16 0.0228 (11) 0.0159 (11) 0.0212 (12) 0.0001 (9) −0.0018 (9) −0.0049 (10) C17 0.0213 (11) 0.0201 (11) 0.0206 (11) 0.0018 (9) −0.0038 (9) −0.0077 (10) C18 0.0199 (11) 0.0252 (12) 0.0232 (12) −0.0040 (9) 0.0014 (9) −0.0077 (11) C19 0.0201 (11) 0.0254 (13) 0.0316 (13) −0.0004 (9) −0.0012 (10) −0.0113 (11) C20 0.0269 (13) 0.0319 (14) 0.0407 (15) −0.0010 (11) −0.0019 (11) −0.0173 (13) C21 0.0182 (11) 0.0187 (12) 0.0248 (12) 0.0028 (9) −0.0033 (9) −0.0085 (10) C22 0.0220 (11) 0.0167 (11) 0.0265 (12) −0.0000 (9) −0.0026 (9) −0.0059 (10) C23 0.0201 (11) 0.0188 (12) 0.0221 (11) 0.0010 (9) −0.0023 (9) −0.0084 (10) C24 0.0214 (11) 0.0195 (12) 0.0229 (12) 0.0038 (9) −0.0039 (9) −0.0087 (10) C25 0.0235 (11) 0.0157 (11) 0.0249 (12) 0.0013 (9) −0.0029 (9) −0.0062 (10) C26 0.0180 (11) 0.0220 (12) 0.0256 (12) −0.0010 (9) −0.0011 (9) −0.0090 (11) C27 0.0217 (11) 0.0210 (13) 0.0261 (13) −0.0006 (10) −0.0007 (10) −0.0093 (11) C28 0.0196 (11) 0.0223 (12) 0.0277 (12) 0.0045 (9) −0.0017 (9) −0.0078 (10) 
